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1 
This invention relates te improvements in wave 
guides. It is directed particularly te a flexible 
wave guide used for making a connection be- 
tween rigid wave guides or between other ete- 
ments of an ultra high frequency current trans- .5 
mission line. 
A known flexible wave guide consists of a rec- 
tangular metal tube having side wall undulations 
or corrugations, the flexibility characteristic being 
ruade possible by bending of the side walts of 10 
the corrugations. Guides of this description may 
be ruade by helically winding a formed metal 
trip over a rectangulaî arbor, then clinching 
together and soldering adjacent edges of the 
strip te ferre a seam, thereby producing a rec- 15 
tangular convoluted hermetically seated tube. 
In assembling a flexible guide te a rigid guide, 
or te other elements of a high frequency trans- 
mission line it is necessary te attach prescribed 
flttings te the ends of the guide which will both 0 
mechanically and electrically satisfy the condi- 
tions at hand. A helicatly corrugated guide is 
net particularly well adapted for assembly with 
the usual wave guide flange or choke fltting. If 
the flexible guide is placed in a partly cloed- 5 
end rectangularly bored fltting, it is somewhat 
difficult te align the infernal guide surfaces with 
the corresponding infernal surfaces of the fit- 
ring. Alternative!y, if the guide is extended 
through an open bore in a fltting, terminatin 30 
flush with the end of the fltting, then a non- 
symmetrical terminating surface is presented by 
reason of the helical configuration of the cor- 
rugated tube. These irregularities in the ter- 
mination of flexible guides with flttings create 35 
objectionable mechanical and electrical char- 
acteristics which are considered most undesir- 
able in the use of flexible wave guides having 
convolued side walls. 
Te avoid difficulties of this kind I provide, in 40 
part, an improved corrugated flexible guide which 
is formed frein a wide fiat strip folded te rec- 
tangular shape, the corrugations being disposed 
in the side walls af right angles te the longi- 
tudinal axis of the guide. The usual terminat-- 45 
ing procedure for corrugated guides and flttings 
may be folowed or, for improved characteristics, 
I provide construction whereby the corrugations 
.uay extend over part of the length of the guide 
and, at the location of an applied fittin2', the 0 
section of the guide may be transformed te a 
ri2id non-corrugated shape. In the use of the 
latter coustruction it is possible te take advan- 
ge of the desirable flexing characteristics of 
a guide having corrugated side walls and at the 5 
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saine rime te retain the superior construction of 
a rigid non-corrugated guide ai the location of 
the joint of flttings therewith. Customary plat- 
ing and rubber molding technique may be fol 
]owed after the application of flttings te pro- 
duce a finished assembly which is ready ïor 
stallation in an ultra high frequency transmis- 
sion line. 
ïn the drawings: 
Figure 1 is a longitudinal elevation view show- 
ing an improved wave guide assembly incorpo- 
rating my invention and having portions cut 
away îor clarity, illustrating variations of the 
joinder of the guide with a fitting, 
Figure 2 is an end elevation view of the guide 
assembly of Figure I, taken frein the left hand 
end, 
Figure 3 s a view similar te Figure 2, taken 
frein the right hand end of the guide assembly, 
Figur 4 is a development of a fiat strip of 
terial used in producing a wave guide, afte" 
corrugating operations, but before completion 
of the guide, 
igure 5 is an end elevation of the guide of 
my invention subsequent te rectangular form- 
ing operations on the blank of Figure 4, 
ligure 6 is an enlarged fragmentary side ele- 
ration view of a portion of the blank of Fig- 
ure 4, and 
Figuïe 7 is a view similar te Figure 6 show- 
ing ,!ternative construction of a portion of the 
developed blank. 
eferring te the drawings, Figure 1 shows a 
composite flexible wave guide assembly 25, the 
ieft hand end 2ç and the right hand end 
differing particularly in the termination of the 
guide with the attached end tting. 
A flexib!e metal innercore  of rectangular 
transverse configuration ferres the wave guide 
proper of the guide assembly. Flexible guides 
of this kind are known in the art and they are 
used in instances where for 9ne regson or an- 
other a rigid guide is net suitable as, for ex- 
ample, where there are variables of dimension 
betweeu fixed transmission line elements te be 
connected. While the inside surface of this style 
of wave guide is net mooth, nêverthe!ess, a cor- 
rugated surface does function satisfactorily for 
a wave guide under seine circumstances and the 
effective inside dimensions used for purposes of 
calclations based on ultra high frequency tech- 
nique are taken approximate!y af the raid-point 
of the corrugation depth. 
The flange fltting  is flxed fo the let hand 
end of the conpesite guide and, likewise, fiange 
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30 is nxed fo the right hand end of the guide so 
that the assembty may be joined with suitabte 
components of a transmission system. Flanges 
and other types of fittins of this style shown 
are also well known in the art and their con- 
struction need not further be elaborated upon 
here. 
The guide innercore "-8, is constructed with cor- 
rugations in ifs side walis in order fo permit a 
limited amount of flexing. This flexing may take 
place in one of two planes with respect fo the 
longitudinal axis oî the guide, either on the long 
dimension or the short dimension. The corru- 
gation depth and shape may vary, a suitable 
guide being constructed by forming the cor- 
rugations so that they are somewhat rectangular 
as shown in the drawings. Over the body of the 
guide and between the flange fltting 29 and 30 
is a molded covering of rubber or neoprene or 
of any other suitable resilient material which 
tends fo regulate and distribute bending and a]so 
fo protect the guide from damage to the outside 
surfaces. 
The corrugations of innercore 28 run at right 
angles fo the axis of the guide. In the construc- 
tion of such a guide having transverse corruga- 
tions I first forma blank 35, as shown in Figure 
4, which bas the corrugations rolled or otherwise 
pïessed therein. .Advants.geous rnethods of pro- 
ducing such corrugations would be by progressive 
stamping operations utilizing a punch and die 
set, wherein the punch and die would be corru- 
gated and the punching operations would proceed 
progressively longitudina!ly of the blank or; a 
suitable method could be employed using mated 
rol!ers each having a corrugated periphery. 
"vVhen the blank bas been corrugated, it may 
then be formed as a rectangular tube shown in 
the end view of Figure 5. lectangular forming 
may be accomplished by flrst producing right 
angle bends in the blank with suitable toois at 
the location of the corners of the tube and there- 
after lapping and soldering the seam. Other 
seaming techniques such as welding or brazing 
may be substituted for solderin, or the joint may 
be partiatty seamed sucientty only to permit 
molding of the sheathing  thereover; in wh!ch 
case a limited amount of twisting witt be per- 
mitted in the guide. Furthermore, a butt joint 
may be substituted for a lapped joint. Automatic 
machinery to combine the operations may be em- 
p!oyed, wherein the btank is given transverse 
corrugations and immediate!y thereafter the 
corner radii are produced, ait in one pass through 
a suitable forming device. 
I locate the seam of my flexible wave guide at 
the center of the broad inner face since, at this 
location, the current travels paratlet to the seam 
whereas, if the seam were located at a.ny other 
position where the current travels either verti- 
cally or horizontatty of the guide, the seam could 
be a potentiat source of etectricat tosses. The 
construction of the seam is such that, there is a 
minimum of surface discontinuity on the inside, 
the tap being offset outwardty oî the guide as 
shown in fhe drawing. 
One arrangement for associa.tin the flexible 
guide with a fitting is fo graduatty decrease the 
depth of the corrugation as shown at 2 in the 
right hand end of the composite guide, the ma- 
terial of the guide having non-corrugated char- 
acteristics 3 at the intersection with the fitting 
30. A guide of this description may be sweated- 
on to the fltting by soldering procedures and 
given a flnished termination at the outside face 

4 
of the fltting, wherein there will be no objection- 
able reflections in the transmission of high fre- 
quency current. 
If the tapered or decreasing corrugation con- 
 struction is to be followed, the side elevation of 
the right hand end of the blank 35 wfll appear 
as shown in the enlarged view in Figure 6. This 
transformation from corrugated section to non- 
corrugated may take place over several corruga- 
10 tions as shown, each in decreasing depth, or, if 
desirable, the transformation may go directly 
from the full depth corrugation to the non-cor- 
rugated form. 
There are still other alternatives possible in 
l the mode of transforming the material of the 
guide from flexible corrugated side wall con- 
struction to rigid non-corrugated side wall con- 
struction. For instance, instead of retaining a 
constant corrugation pitch and gradualty de- 
20 creasing the height, as shown in Figure 6, the 
pitch may be increased and the corrugation 
height decreased untfl the non-corrugated sec- 
tion is reached. Likewise, the pitch and the 
depth may both be decreased untfl the non- 
25 corrugated section is reached, in fact, any grad- 
ual and uniform change will be satisfactory. 
The mechanical characteristics will dictate to 
some extent the choice of transformation, it be- 
ing advantageous fo distribute the bending of the 
30 guide away from the fitting fo which itis at- 
tached fo avoid sharp bending. 
As a further alternative the gradual trans- 
formation from full corrugation to no corruga- 
tion may be replaced with a horn type trans- 
35 formation as shown in Figure 7. In this con- 
struction the change takes place according fo 
horn design from the low extremity of a corïuga- 
tion fo the inside dimension of the rigid sec- 
tion as ai 32', or, conversely, the horn may be 
40 of a reverse taper from the top of the convolu- 
tion to the effective guide dimension. 
On the left hand end of composite gu-ide the 
flexible corrugated section extends entirely 
through fltting 9 and may be sotdered thereto 
45 as by the use of sort solder 4 which adheres to 
the inner walt of the fltting and fllts in hetween 
the corrugations of innercore 28 and the fittin. 
A preferable termination of this sort woutd be 
one where the tube is severed in a manner as 
50 shown which will present the least amom]t of 
reflectinç surface, although if is not always pes- 
Able in practice to make a severance of thi, 
description. 
My invention as described above is provided 
55 particular]y for use where one may require flexi- 
bility in a wave guide and at the same rime pro- 
vide for standard wave guide application tech- 
nique. If is tobe understood that changes may 
be ruade in the mode of use of the improved 
60 technique described, for instance, the transfor- 
mation from flexible corrugated to non-flexible 
non-corrugated section may be desired at loca- 
tions other than af the end of the guide. Fur- 
thermore, it may be desirable to have a rigid 
 section which is intermediate of flexible sections 
wherein the technique of my invention will also 
he applicable. Size and thickness of material 
used to make a wave guide are obviousty depen- 
dent upon the particutar application at hand 
ï0 and upon the characteristics of the kind of ma- 
teria.1 used. While I have indicated the applica- 
tion fo ultra-high frequency, itis considered 
that wave guides according to my invention may 
be used for waves of ail frequencies which are 
ï5 adapted to holtow guide transmission. 
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I daim: 
1. In a flexible wave guide constructed in the 
form of a hollow tube and adapted to the efficient 
propagation theretlu'ough of ultra-high fre- 
quency wave energy, in combination, a corru- 
gated section to permit bending of the guide, 
a non-corrugated section of equivalent electrical 
size with respect to the corrugated section for 
the attachment of flttings or the like, and an 
intermediate section extending ïrom the corru- 
gated to the non-corrugated sections consisting 
of stepped corrugations. 
2. In a flexible wave guide constructed in the 
form of a hollow tube and adapted to the efficient 
propagation therethrough of ultra-high fre- 
quency wave energy, in combination, a cm'ru- 
gated section to permit bending of the guide, 
a non-corrugated section of equivalent electrical 
size with respect to the corrugated section for 
the attachment of fittings or the like, and an 
intermediate section extending from the corru- 
gated to the non-corrugated sections consisting 
of a group of stepped corrugations, the adjacent 
stepped corrugations having increased corruga- 
tion pitch. 
3. In a flexible wave guide constructed in the 
form of a hollow tube and adapted to the efficient 
propagation therethrough of ultra-high fre- 
quency wave energy, in combination, a corru- 
gated section to permit bending of the guide, 
a non-corrugated section of equivalent electrical 
size with respect to the corrugated section for 
the attachment of fittings or the like, and an 
intermediate section extending from the corru- 
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gated to the non-corrugated section consisting 
of adjacent corrugations of diminished depth 
and diminished pitch. 
JOHN M. LAMB. 
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